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NCCOS: Who we are 

• NCCOS is the primary coastal science organization 

supporting NOAA’s Ocean Service 

 

• We focus on applied research to translate complex 

scientific data into useful information for coastal managers 

 

• We have diverse expertise that integrate multiple 

disciplines to answer relevant management questions 

 

• We have the capability to address problems at multiple 

spatial scales: national – regional – state 

 

• We are product and customer focused 
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• Created in 1999 as the focal point for NOAA’s coastal ocean science 

• Five Centers including two satellite labs + extramural research 

• Oceans and Human Health Initiative (OHHI) added in 2011 

NCCOS Organization 



Seafood 

& Water Quality 

Sentinels Species  

and Habitats 

Human 

Health  

Ocean and 

Coastal Health 

Climate change 

Pollution 

Invasive species 

Land & resource use 

Extreme natural events 



Research Priorities 

• Science to reduce 

POLLUTION for improved 

coastal and ocean health 

• Science to manage threats 

of HARMFUL ALGAL 

BLOOMS 

• Model and predict CLIMATE 

CHANGE IMPACTS to 

coastal ecosystems 

• Science to support COASTAL 

AND MARINE SPATIAL 

PLANNING 



           

•  Land Use Changes and the 

Coast: Sentinels of 

Environmental and Human 

Health 

 

•  Deepwater Horizon Response 

and Research 

 

•  Climate Change Impacts 

 

 

Pollution 



Urbanization in Coastal Ecosystems 

• Globally > 55% of the world’s population lives within 50 miles 

of the coast 

 

• Half of the US population reside within 50 miles of the coast, 

which occupies less than 11% of the land area of the lower 48 

states  

 

• Greatest rate of population change has been in the 

southeastern US (58% increase) followed by the Pacific (46%) & 

Gulf of Mexico (45%) 



Impaired ecosystems 

(e.g. eutrophication, 

hypoxia)  

Altered hydrography 

& increased flooding 

Contaminated 

seafood & beaches 

Impacts of Coastal Development on Marine 

Ecosystems and Human Health 

 

 

This influx of people into the coastal zone has: 



Sentinel Habitats 

Tidal creeks and associated salt marsh = 50-65% of 
Southeastern estuarine area 
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Sentinel Habitats 

http://hmlintranet/Education and Outreach Photos/Graphics/OHHI Logos/transparent_background.gif


 Extensive sampling in coastal southeast and Gulf of Mexico creeks shows link 
between pollution and land use (level of impervious cover), and supports use of 
tidal creeks as sentinel habitats.  

 Framework to predict impact of coastal development on estuarine system will be 
a decision-support tool for coastal zone managers and land use planners. 

Sentinel Habitats: Land Use Impacts Coastal Health  

From Sanger et al. 2008,  2011 

http://hmlintranet/Education and Outreach Photos/Graphics/OHHI Logos/transparent_background.gif


Sentinel Species 



California sea lion (CR) 

Harbor seal (CR) 
 

Beluga whale (CR) 
 
Beluga whale (hunt) 
 
Bottlenose dolphin (CR) 
 
Bottlenose dolphin (biopsy) 
 

Sentinel Species 

Independent studies for stock assessment, Unusual 
Mortality Events (UME) investigation, health assessments 



Study Site: Georgia Coast, U.S. 

Sapelo 

Island 

NERR 

Brunswick 

Georgia 

Atlantic 

Ocean 

Gulf 

of 

Mexico 

http://hmlintranet/Education and Outreach Photos/Graphics/OHHI Logos/transparent_background.gif


Brunswick, 
GA 

Charleston, SC 

Holden Beach, NC 

Beaufort, NC 

Cape May, NJ 

Biscayne Bay, FL 

Sarasota, FL 

St. Joseph 
Bay, FL 

Mississippi 
Sound, MS 

Sapelo, GA 

• Record high levels of PCBs 
in dolphins from Brunswick 
estuaries 

• High PCBs with similar 
congener pattern in 
dolphins  from Sapelo 
Island NERR 

• Suggest contaminants 
being dispersed through 
coastal food web 

• Significant health impacts  
(endocrine, immune) 
associated with PCB 
exposures 

 

 

 

From Kucklick et al. 2011, ES&T 

Sentinel Species 

http://hmlintranet/Education and Outreach Photos/Graphics/OHHI Logos/transparent_background.gif


What does this mean for human health? 

 Additional studies 

underway 

– Analysis of PCBs in 

prey 

– Pilot study with 

CDC/NCEH to 

examine 

commonality in 

coastal dolphin & 

human exposures 

http://hmlintranet/Education and Outreach Photos/Graphics/OHHI Logos/transparent_background.gif


National Environmental 

Public Health Tracking System 

http://coastalhealth.noaa.gov/pdf/tidal_creek_booklet.
pdf 

http://hmlintranet/Education and Outreach Photos/Graphics/OHHI Logos/transparent_background.gif


 

 

 

  National Status & Trends     

 Mussel Watch & Bioeffects Programs 

 

  280 sites nationwide monitored 

annually for 120 contaminants: legacy 

contaminants and contaminants of 

emerging concern (CECs) 

  Nation’s longest running coastal 

contaminant  monitoring program (26 

years) 

  Comprehensive assessments  of 

environmental contamination, toxicity, 

and biological community condition in 

bays and estuaries 

National Status and Trends Program 

Mussel Watch Sites | Bioeffects Assessment Locations 



Sentinels: Mussel Watch data used for hazard or spill response 

Exxon Valdez 

(1995) 

Pribilof Islands 

(2000) 

World Trade Center (2001 and 2004) 

Delaware Bay oil spill (2004/2005) 

Gulf Coast Hurricanes Katrina and Rita (2005) 

 

Deepwater Horizon (2010) 

North Puget Sound oil spill  

(2003) 
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Sentinels: Mussel Watch Data: : Post Hurricane Katrina PCB Levels 

  
 

Online Data Portal:  http://egisws02.nos.noaa.gov/nsandt/ 



The Deepwater Horizon Disaster 

  

    

Photo Credit: Corbis Royalty-Free Images, U.S. Coast Guard, U.S. Department of Defense 

NOAA’s roles include: 

Response 

Assessment 

Communication 

Mitigation 

Restoration 

 

 



Marine Animal Health Response Assessments 

24 

• Natural Resource 

Damage 

Assessment and 

Restoration 

Activities 

 

• Dolphin health 

assessments 



• Literature review 

• Expert Indicator 
Workshop 
3/2011 

Develop 

• Indicator selection 

• Operationalize 
indicators with 
measures 

• Collect data 

Analyze 
• Assess the well-being 
of sample counties 
over time 

• Identify changes in 
well-being associated 
with changes in 
environmental 
conditions 

Inform 

Enhance management and conservation practices to reduce impacts from 

contaminants 

Determine changes in human health and well-being due to impacts of pollution 

on environmental health and ecosystem services 

Health and Well-being in Coastal Counties: Impact and Resiliency in the 

Wake of the Deepwater Horizon Industrial-Environmental Disaster    



Climate change models predict 

increases in frequency and intensity 

of heavy precipitation events  

Climate Change Impacts 

http://www.globalchange.gov/publications/reports/scientific-

assessments/us-impacts/full-report/national-climate-change  

Accessed 5/24/2010 

Develop models to predict 

response of marshes to SLR and 

anthropogenic impacts 



Modeling impact of changing precipitation patterns on stormwater 
runoff 

Forested 
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24-hr 4.5-in storm event, normal runoff conditions 
   Climate impact – 12-hr 5.2-in storm event, semi-wet conditions 

                                    Peak                 
Watershed                Rate                     

Urban                         163                         
    Climate impact     303                          

Suburban                     95                        
    Climate impact     213                       

Forested                        5                             
    Climate impact       20                        

Climate scenario based on predictions of increased 
frequency and intensity of heavy rains shows  
relative impact on runoff in three watersheds.   

 Quantifying stormwater runoff within a context of climate change and variability 
scenarios leads to  better-informed decisions related to minimizing impacts at local 
scales.  

 Modeling system provides tools for use by research scientists, coastal managers, 
educators, and outreach professionals.  

charlestoncity.info   Accessed 5/13/2010 

http://hmlintranet/Education and Outreach Photos/Graphics/OHHI Logos/transparent_background.gif


Integrating storm surge and ecological 

models for more precise predictions of 

how future sea level will affect coastal 

wetlands, submerged aquatic 

vegetation, subtidal habitat and oyster 

reefs.  

 

Examining ecological and socioeconomic 

costs and benefits of shoreline erosion 

and protection alternatives. 

 

Assessing efficacy of shoreline stabilization 

and developing shoreline protection 

plans. 

Climate Change Impacts: Sea Level Rise 



Partnership opportunities 

•  User’s awareness in exploring environmental health/human 

health hazards and response preparedness 

 

•  Engagement 

• Matching user requirements to NCCOS capabilities 

• Jointly developing workplan focused on deliverables 

• Ensuring products meet user requirements and user 

needs 

 

•  Regional coordination – economies of scale 



 

 


